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ABSTRACT : PROBLEM TO BE SOLVED: To emit a visible light of each wavelength without altering the 
structure of a semiconductor light emitting element itself or the composition of a conductor 
by forming a semiconductor light emitting element for receiving light on a substrate and 
composing the substrate of such a material as to emit visible light converting the 
wavelength of the light emitted without changing the semiconductor light emitting element 
structure of its components. 

SOLUTION: The light emitting element 1 comprises a substrate 2, and a semiconductor 
light emitting element 3 formed thereon. The light emitting element 1 is composed of such 
a material as a light emitted from the semiconductor light emitting element 3 transmits 
through the substrate 2 with the wavelength being converted. The substrate 2 employs a 

transparent hard substrate doped with such an element as emitting light of r ed, green or 

blue ugom-eceiving ultraviolet rays from the semiconductor light emitting element 3. 
Consequently, the light emitting element 1 is applicable, as a semiconductor light emitting 
element 3, to any of EL elements, LEDs and LDs including EL elements and LEDs 
emitting ultraviolet rays. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to light emitting devices, such as an EL element used as the 

light source for optical communication, or light source of display, light emitting diode, and semiconductor laser. 

[0002] 

[Description of the Prior Art] Conventionally, as the light source for optical communication, or light source of display, an EL 
element, light emitting diode (Light Emitting Diode), and a semiconductor light emitting device like semiconductor laser (LD) are 
developed, and the part is already put in practical use. In recent years, the high brightness blue light emitting diode of a 
gallium-nitride (GaN) system is developed, and a manufacture of the full color display by the light emitting diode of each color of 
red, green, and blue is also possible. On this substrate, the blue light emitting diode of this gallium-nitride system uses transparent 
sapphire (aluminum203) as a substrate, laminating formation of GaN (or A1N) buffer layer, an n type GaN layer, an n type 
AlGaN layer, a Zn dope InGaN layer (luminous jaye r), a p type AlGaN layer, and the p type GaN layer is carried out at order, and 
forms an electrode in the aforementioned n type GaN layer and a p type GaN layer, respectively, and is constituted. And if a 
current is passed to each inter-electrode one, the blue glow of high brightness will carry out an outgoing radiation from a substrate 
side. 

[0003] Therefore, it is carrying out to doping the element which has the transition process corresponding to wavelength required 
as an impurity photogenesis pin center,large of ** semiconductor which the wavelength of the light obtained is determined by the 
modality of semiconductor of a luminous layer, and composition, and uses for a barrier layer the semiconductor with which ** 
band gap balanced photogenesis wavelength in order to obtain the light of required wavelength generally if it is in this kind of 
semiconductor light emitting device. In the blue light emitting diode mentioned above, Ga nitride (InXGal -XN) containing In is 
used as a luminous layer, and the method of obtaining photogenesis of various wavelength is taken by changing the concentration 
of an indium (In) in this case. For example, in order to obtain blue photogenesis, obtaining about 0.2 and green photogenesis for 
X of InXGal -XN adjusts X to about 0.4 In concentration. Moreover, in the EL element, the luminous layer material which added 
various elements is used for semiconductors, such as ZnS, for example, SrS:Ce etc. is used for ZnS:Tb and blue in red at ZnS:Sm 
and green. 
[0004] 

[Problem(s) to be Solved by the Invention] However, as mentioned above, in order that the conventional light emitting device 
might obtain photogenesis of desired wavelength (color), it needed to adjust semiconductor composition (dope element 
concentration) precisely, and needed to manufacture it, the manufacture top various distress was accompanied by it, the cost 
became high by it and it had the problem of the manufacture yield getting worse. 
[0005] For example, if it is in the blue light emitting diode mentioned above, although InXGal -XN is used for the luminous layer, 
formation of the semiconductor layer which generally contains In is very difficult. Furthermore, In was hard to be incorporated in 
the layer, and in order to produce InXGal -XN containing comparatively high-concentration In, it had to use very a lot of sources 
of In gaseous phase. That is, although this kind of light emitting diode carries out laminating formation of each class using the 
MOCVD (organic metalization study vapor growth) method, when forming an InXGal -XN layer, the source of In gaseous phase, 
for example, trimethylindium, is needed for a large quantity. Simultaneously, since a high nitrogen partial pressure is demanded, 
the ammonia which is a nitrogen raw material is also needed in large quantities. Moreover, it is tended to influence indium 
concentration a growth rate, and it is difficult to grow up [ a substrate and ] InXGal -XN into a large area substrate side 8 inches 
or more uniformly especially. 

[0006] Moreover, since the conventional light emitting device formed the light emitting device of each color of red required in 
order to perform a color display, g reen, and blue using the semiconductor different, respectively, when the output and brightness 
of each light emitting device differed from each other, they were put in order and a full color d isplay was carried out, it had the 
problem to which the balance of each color becomes bad. 

[0007] this invention was made in view of the aforementioned situation, and it is easy to manufacture, the outgoing radiation is 
possible for it in the light of various wavelength, without changing the structure of the semiconductor light emitting device [ itself 
], and semiconductor composition, and it makes the technical probrem offer of the light emitting device in which an outgoing 
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radiation is possible for the light using the semiconductor light emitting device which emits the light of an ultraviolet wavelength ij \J 

region. 

[0008] 

[Means for Solving the Problem] Invention concerning the claim 1 of this invention is a light emitting device which consists of a 
material which the semiconductor light emitting device which carries out incidence of the light to this substrate is formed on a 
substrate, changes the wavelength of the light by which this substrate was emitted from this semiconductor light emitting device, 
and carries out the outgoing radiation of the light. The sapphire w ith which, as for invention concerning a claim 2, the substrate 
added at least one sort of transition elements , YAG or GGG which added at least one sort of transition elements, the beryl which 
added at least one sort of transition elements, The spinel which added the silicon carbide and at least one sort of transition 
elements which added at least one sort of transition elements, It is the light emitting device according to claim 1 characterized by 
being at least one sort chosen from LiYF4 which added at least one sort of transition elements, the magnesia which added at least 
one sort of transition elements, and the group which consists of transition element addition glass. Invention concerning a claim 3 
is a light emitting device according to claim 2 characterized by being an alumina substrate c ontaining at least one sort of elements ^f>f>kht^ 
chosen from the group which a substrate becomes from Cr, Fe, Ti, V, C u, and rare earth elements . Invention concerning a claim 4 ^ y, 
Q (JX> is the light emitting device ofthree given in any one term from the claim 1 t o which a substrate is characterized by having the A ^ ' 
' fraction which emits light inthe color of either red, green and blue a t least'by the light emitted from the semiconductor light * * 

emitting device. It is the light emitting device of three given in any one term from the claim 1 characterized by invention 
concerning a claim 5 coming to form many photogenesis units which become the same substrate from the substrate fraction which 
emits light in the color of either red, green and blue by the light emitted from the semiconductor light emitting device and this 
semiconductor light emitting device. Invention concerning a claim 6 is the light emitting device of five given in any one term from 
the claim 1 characterized by being one sort as which a semiconductor light emitting device is chosen from the group which 
consists of an EL element, light emitting diode, and semiconductor laser. Invention concerning a claim 7 is the light emitting 
device of five given in any one term from the claim 1 characterized by a semiconductor light emitting device being the EL element 
or light emitting diode which emits a ultraviolet radiation, invention concerning a claim 8 - a semiconductor light emitting device 
-- GaN, AlXGal-XN (however, X<=0.4), and InyGal- it is the light emitting device of five given in any one term from the claim 
1 characterized by being the light emitting diode equipped with the luminous layer which consists of one sort chosen from the 
group which consists of yN (however, y<=0. 1), ZnS, and a diamond Invention concerning a claim 9 is the light emitting device of 
eight given in any one term from the claim 1 characterized by preparing a reflecting layer in the field of the semiconductor light 
emitting device of a substrate, and an opposite side. 
[0009] 

[Embodiments of the Invention] Drawing 1 shows the outline configuration of the light emitting device by this invention, and this 
light emitting device 1 consists of a substrate 2 and a semiconductor light emitting device 3 formed on this substrate 2. It is 
characterized by this light emitting device 1 consisting of a material to which the light emitted from the semiconductor light 
emitting device 3 penetrates and carries out the outgoing radiation of the substrate 2, and this substrate 2 changes and carries out 
the outgoing radiation of the wavelength of the light emitted from the semiconductor light emitting device 3. 
[0010] The transparent hard substrate by which the element (photogenesis pin center,large element) which emits the light of the 
color of eit her red, green o r blue as this substrate 2 in response to the light of the ultraviolet radiatio n (wavelength of 250-410nm) 
emitted by the semiconductor light emitting device 3 was doped is used. The hard material with the material transparent to a 
ultraviolet radiation and the light used as the base of a substrate 2, For example, garnets, such as a single crystal alumina 
(sapphire), a stabilized zirconia, an yttrium aluminum garnet (YAG), and a gadolinium- gallium-garnet (GGG), Silicon carbide, a 
spinel (MgA1204), LiYF4, a magnesia, Titanic-acid compound single crystals, such as fluoride single crystals, such as topaz, 
beryl, magnesium, etc. fluoride, and a barium titanate, Transparent ceramics and glass, such as quartz glass and glass, are usable. 
The single crystal alumina (sapphire^) and garn et which were excellent in the junction nature with the semiconductor light emitting 
device 3, and were excellent also in thermal resistance also in it, silicon carbide, a spinel, LiYF4, a magnesia, a beryl, a zirconia, 
and glass are used especially suitably. The photogenesis pin center,large element added by these substrates base material By the 
ultraviolet radiation emitted from the semiconductor light emitting device 3 i n the status that itdistributed uniformly, all over jiie^ 
aforementioned bascjed . It is one sort chosen from transition elements, such as the element which emits the light ot the color of 
either green or blue, forexample, Cr, Ti, Fe, V, and Cu rare earth element s (Sc, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, 
[yjc^ft Tm, Yb, Lu), and Y, ort wo sorts or more . As for the addition or this photSgenesis pin center,large element, it is desirable to add 
correctly so that the brightness of a desired outgoing-radiation light may be obtained. If the suitable substrate 2 for this invention 
is illustrated about the above conditions, they are the spinel which added YAG or GGG which added the rare earth which added 
transition elements, such a s Cr, such as sapphire and Nd, the beryl which added the transition element, the silicon carbide which 
added the transition element, and the transition element, LiYF4 which added the transition element, the magnesia which added the 
transition element, transition element addition glass, etc. 

[00 1 1 ] It is usable even if it is the light emitting device which can use an EL element, light emitting diode (henceforth Light 
Emitting Diode), or semiconductor laser (LD), and emits especially a ultraviolet radiation (wavelength of 250-4 lOnm) as the 
aforementioned semiconductor light emitting device 3. As a semiconductor device which emits such a ultraviolet radiation For 
example, the EL element which made ZnS semiconductor the luminous layer (wavelength photogenesis of about 326nm), Light 
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Emitting Diode (wavelength photogenesis of about 365nm), AlXGal -XN which made GaN the luminous layer Light Emitting 
Diode which made (X<=0.4 [ however, ]) the luminous layer (wavelength photogenesis of about 275-365nm), Light Emitting 
Diode (wavelength photogenesis of about 365-3 94nm) which made the luminous layer InyGal -yN (however, y<=0. 1 ), and Light 
Emitting Diode (wavelength photogenesis of about 410nm) which made the diamond with a semiconductor property the luminous 
layer are mentioned. 

[0012] In case this light emitting device 1 makes a current pass and emit light to the semiconductor light emitting device 3 and the 
outgoing radiation of the ultraviolet radiation 4 is carried out through a substrate 2, wavelength is changed, this ultraviolet 
radiation 4 turns into the light 5 of the color of red, green, or blue, and an outgoing radiation is carried out from the opposite side 
and the side face of a substrate 2 by the photogenesis pin center,large contained in a substrate 2. 

[0013] When this light emitting device 1 considered as the aforementioned configuration, even if the semiconductor light emitting 
device 3 emits not the light but the ultraviolet radiation with which practical use could not be presented conventionally, it 
becomes usable, and the outgoing radiation is possible in the light of high brightness. Therefore, in order to obtain the light of 
desired wavelength, the need of adjusting the amount of dope elements of a luminous layer very precisely, and manufacturing a 
light emitting device is lost, and curtailment of the manufacturing cost of a light emitting device 1 and enhancement in the yield 
can be aimed at by using the semiconductor light emitting device 3 with an easy manufacture. At this light emitting device 1 , 
using the semiconductor light emitting device 3 of the same structure, by replacing the photogenesis pin center,large element of a 
substrate 2 with Moreover, red, While green and the light emitting device 1 which emits the light 5 of one color of blue can be 
obtained and the light emitting device of each color of red, green, and blue can be easily manufactured according to the same 
manufacture process When the radiant power output of the light emitting device of each color of red, green, and blue and 
adjustment of brightness can be performed eas ily^arrange many light emitting devices of each [ these ] color and perform a color 
display, the balance of each _cobr can obtai n thedisplay which can display a good quality picture image. 
[0014] ThFsapphire which furthermore added at least one sort of transition elements as a substrate 2 in this light emitting device 
1 , YAG or GGG which added at least one sort of transition elements, the beryl which added at least one sort of transition 
elements, The spinel which added the silicon carbide and at least one sort of transition elements which added at least one sort of 
transition elements, By using at least one sort chosen from LiYF4 which added at least one sort of transition elements, the 
magnesia which added at least one sort of transition elements, and the group which consists of transition element addition glass It 
is enabled to form the semiconductor light emitting device 3 by the MOC VD method etc. on a substrate 2, and to heat-treat, and 
since the permeability of the ultraviolet radiation 4 and the light 5 is high, these materials can lessen the loss at the time of 
conversion of the light 5 from a ultraviolet radiation 4. moreover, the thing for which the silicon on sapphire containing at least 
one sort of elements chosen from the group which consists of Cr, Fe, Ti, V, Cu, and rare earth elements as a substrate 2 is used - 
this substrate 2 top -- GaN, AlXGal -XN (however, X<=0.4), and InyGal - the semiconductor light emitting device 3 equipped 
with luminous layers, such as yN (however, y<=0. 1 ), ZnS, and a diamond, can be formed in the good status Moreover, a light 
emitting device 1 becomes usable as a light emitting device fo r color displays by h aving prepared the fraction wh ich~emits light in 
the color o f either red, green and blue at least by the light emitted from the semiconductor light emitting device 3. Moreover, the 
app^catiorTasTpilot' lamp for monitors of operation also becomes possible about this light emitting device 1 at the light emitting 
device which is emitting the ultraviolet radiation detrimental to a human body. Furthermore, it is possible to constitute the display 
for color displays by_fonning many photogenesis units which become the same subs^ate^ o mjhe, substrate fraction which emits^ 
ii^irr ffie color of e jther r ed, green and bl ue bythe light emitted from the aforementioned semiconductor ligfit emitting device 
mS this semiconductor lijpit emitting device. 

[001 5] The light emitting device 1 of this invention is applicable to both an EL element, and Light Emitting Diode and LD as a 
semiconductor light emitting device 3. Moreover, the light emitting device 1 of this invention can use the EL element and Light 
Emitting Diode which emit a ultraviolet radiation as a semiconductor light emitting device 3. moreover, the light emitting device 
1 of this invention - the semiconductor light emitting device 3 ****** GaN, AlXGal -XN (however, X<=0.4), and InyGal - 
the light emitting diode equipped with the barrier layer which consists of one sort chosen from the group which consists of yN 
(however, y<=0.1), ZnS, and a diamondTSfbe used" 

[0016] Moreover, in the light emitting device 1 of this invention, the outgoing radiation of the light 5 by which an outgoing 
radiation is carried out from a substrate 2 can be carried out only from the substrate 2 side face by being good and preparing such 
a reflecting layer as a configuration which prepared the reflecting layer in the field of the semiconductor light emitting device 3 of 
a substrate 2, and an opposite side. 

[0017] Hereafter, the light emitting device 1 of this invention is explained more concretely. Drawing 2 shows the 1st operation 
gestalt of the light emitting device of this invention, and this light emitting device 10 is equipped with the EL-element section 12 
on the substrate 1 1 . The EL-element section 1 2 is the configuration which carried out laminating formation of the 
transparent-electrode layer 13, the 1st insulating layer 14, the semiconductor layer 15, the 2nd insulating layer 16, and the 
metal-electrode layer 1 7 at order on the substrate 1 1 . 

[0018] What is necessary is just the transparent hard substrate by which the transition element (photogenesis pin center,large) 
which emits the light of the color of either red, green or blue was doped as this substrate 1 1 . You may form the 
transparent-electrode layer 13 using the transparent-electrode material of common knowledge, such as ITO (indium-stannic-acid 
ghost). The transparent material 3 which has a high insulation disruptive strength and quantity ******, for example, Y20, 



3 r>f R 



http://www4 .ipdl jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



Si3N4, Ta205, etc. are used, and the 1st and the 2nd insulating layer 14 and 16 are independent, or may combine two or more 
sorts of these, and may be used. Moreover, especially if the material of the metal-electrode layer 1 7 is a metal with high 
conductivity, it will not be limited, for example, Au, Ag, Cu, aluminum, nickel, etc. are used. The material of the semiconductor 
layer 1 5 used as the luminous layer of the EL-element section 1 2 may use ZnS. The semiconductor layer 1 5 which consists of a 
ZnS semiconductor emits the ultraviolet radiation 18 with a wavelength of about 326nm. 

[00 1 9] This light emitting device 10 by passing a current (AC or DC) between the transparent-electrode layer 1 3 and the 
metal-electrode layer 1 7 of the best layer In case the ultraviolet radiation 1 8 with a wavelength of about 326nm is emitted from 
the semiconductor layer 1 5 and this ultravioletradiation 1 8 penetrates a substrate 1 1 , it is changed into the light 1 9 of the color of 
either red, green or blue by the transition element (photogenesis pin center,large) contained in a substrate 1 1, and an outgoing 
radiation is carried out from the opposite side and the side face of a substrate 11. I 
[0020] This light emitting device 10 considers as the field photogenesis light source element which carries out the outgoing [ Co '"Or 
radiation of the light of various colors, is usable to various kinds of display, and can constitute the display for color displays by I y 
forming many photogenesis units which consist of a substrate fraction which emits light to the still same substrate 1 1 in the color \ § / 
of either the EL-element section 1 2, red, green and blue. ' 
[0021] Drawing 3 shows the 2nd operation gestalt of the light emitting device of this invention, and this light emitting device 20 
consists of the Light Emitting Diode section 22 formed on the substrate 21 and this substrate 21. Single crystal substrates, such as 
silicon on sapphire which the transparent hard substrate by which the transition element (photogenesis pin center,large) which 
emits the light of the color of either red, green or blue was doped is used, and contains especially at least one sort of elements Ca / f% 
chosen from the group which consists of Cr, Fe, Ti T V, Cu^a nd rare earth elements, a beryl substrate, and a garnet substrate, are ^ ' 
suitable for this substrate 2 1 . By using this kind of photogenesis pin center,large addition single crystal substrate 2 1 , formation of Co 
Light Emitting Diode (wavelength photogenesis of about 365nm) which made GaN the luminous layer, Light Emitting Diode 
(wavelength photogenesis of about 275-365nm) which made the luminous layer AlXGal-XN (however, X<=0,4), and Light 
Emitting Diode (wavelength photogenesis of about 365-394nm) which made the luminous layer InyGal-yN (however, y<=0. 1) 
becomes easy. Moreover, according to these photogenesis pin center,large addition single crystal substrates 21, the ultraviolet 



radiation emitted from the Light Emitting Diode section 22 is efficiently convertible for the light. If red, green, and the suitable 
substrate material for blue photogenesis are illustrated, they are Cr addition sapphire (red), Ce addition sapphire (blue), Cr, or V 
addition beryl (green). v 
[0022] The Light Emitting Diode section 22 has the so-called double hete ro structure, which carried out laminating formation of u //-J 
the buffer layer 23 which consists of GaN or A1N, the n type GaN layer 24, the n type AlGaN layer 25, the p type GaN layer 
(luminous layer) 26, the p type AlGaN layer 27, the p type GaN layer 28, and the p metal electrode 29 at order, and was made to 
expose a part of n type GaN layer 24, and formed the n metal electrode 29 on it on the substrate 21 . In addition, without being 
limited to this, the structure of the Light Emitting Diode section 22 is replaced with the p type GaN layer 24 used as a luminous 
layer, and is good also as structure using the double hetero structure and the diamond using p mold AlXGal -XN (however, 
X<=0.4) or InGaN of In low concentration as a luminous layer. You may produce the Light Emitting Diode section 22 of this 
double hetero structure using the MOC VD method. 

[0023] A ultraviolet radiation 32 is emitted from the Light Emitting Diode section 22 at a substrate 21 side by this light emitting 
device 20 passing a current between the p metal electrode 29 and the n metal electrode 30. When the p type GaN layer 26 is used 
for the wavelength of this ultraviolet radiation 32 as a luminous layer, main wavelength is about 365nm, and when AlXGal -XN is 
used as a luminous layer, main wavelength is about 275-365nm. In case this ultraviolet radiation 32 penetrates a substrate 21, it is 
changed into the light 33 of the color of either red, gr een o r blueby the transition element (photogenesis pin center,large) 
contained in a substrate 2 1 , and carries out an outgoing radiation from the opposite side and the side face of a substrate 2 1 . This 
light emitting device 20 turns the light outgoing-radiation side (opposite side of the Light Emitting Diode section 22) of a 
substrate 21 upward, is included in a lamp etc., and is usable as the same light emitting device as the conventional Light Emitting 
Diode. Moreover, it may arrange combining each color of red, green, and blue, and the display for color displays may be 
constituted. Fiirthermore^jTia^^ photogene sis fractions of e ach blue color may_b^nnedjnjh^^ 

and the display for color displays rnjry^j_i}_SSuli_2d.. 



[0024] It is cKara^terizeBT5JT5riowing the 3rd operation gestalt of the light emitting device of this invention, having equipped this 
light emitting device 20 with the same component as the operation gestalt of the above 2nd, and drawing 4 forming in the 
opposite side of the Light Emitting Diode section 22 of a substrate 21 the reflecting layer 3 1 which consists of a metal. Metal thin 
films, such as the metal with a high reflection factor, for example, Ag, aluminum, nickel, etc., may be used for this reflecting layer 
3 1 to the light by which an outgoing radiation is carried out by penetrating a substrate 21 . 

[0025] The light emitting device 20 by this operation gestalt emits a ujtraviolet radiation 32 from the Light Emitting Diode 
section 22 to a substrate 21 side as well as the 2nd previous operation gestalt by passing a current between the p metal electrode 
29 and the n metal electrode 30, in case this ultraviolet radiation 32 penetrates a substrate 21, is changed into the light 33 of the 
color of either red, green or blue by the transition element (photogenesis pin center,large) contained in a substrate 21 , and carries 
out an outgoing radiation. In this case, the light 33 carries out an outgoing radiation from the side face of a substrate 2 1 by having 
formed the reflecting layer 31 in the opposite side of the Light Emitting Diode section 22 of a substrate 2 1 . 
[0026] 



_/97/n9 3-99 PM 



http^/www4 .ipdl .jpo.go.jp/cgi-bin/lran_web_cgi_ejje 



[Example] Light Emitting Diode of a configuration of being shown in drawing 3 was made as an experiment. 
** Use the silicon on sapphire which added Cr 1% of the weight as a Light Emitting Diode substrate for red. The buffer layer 
which consists of A1N on this substrate, an n type GaN layer, an n type AlGaN layer (aliiminumO.2GaO.8N), n electrode was 
formed in the fraction which the MOCVD method was used [ fraction ], and laminating formation of GaN luminous layer, a p type 
AlGaN layer (aluminumO.2GaO.8N), and the p type GaN layer was carried out [ fraction ] in order, and exposed the n type GaN 
layer for p electrode on the p type GaN layer, respectively, and Light Emitting Diode for red was produced. The 20mA direct 
current was passed to p of produced Light Emitting Diode, and n inter-electrode (driver-voltage 20 V). Consequently, the outgoing 
radiation of red light accepted by viewing from the opposite side of a substrate. 

[0027] ** Light Emitting Diode for green of the same configuration as the aforementioned red Light Emitting Diode was 
produced except having used the silicon on sapphire which added Ce3+ 0.3% as a Light Emitting Diode substrate for green. The 
direct current was passed like the above to produced Light Emitting Diode for green. Consequently, the outgoing radiation of 
green light accepted by viewing from the opposite side of a substrate. 

[0028] ** LiYF4 which adde d Pr ab out 0.2% as a Light Emitting Diode substrate for blue Light Emitting Diode for blue of the 
same configuration as the aforementioned Light Emitting Diode for red was produced except having used. The direct current was 
passed like the above to produced Light Emitting Diode for blue. Consequently, the outgoing radiation of a blue glow accepted by 
viewing from the opposite side of a substrate. 
[0029] 

[Effect of the Invention] Since it considered as the configuration which it becomes from the material which the light emitting 
device of this invention changes the wavelength of the light by which the semiconductor light emitting device which carries out 
incidence of the light to this substrate was formed on the substrate, and this substrate was emitted from this semiconductor light 
emitting device, and carries out an outgoing radiation as explained above, even if a semiconductor light emitting device emits not 
the light but the ultraviolet radiation with which practical use could not be presented conventionally, it becomes usable, and the 
outgoing radiation is possible for it in the light of high brightness. Therefore, in order to obtain the light of desired wavelength, the 
need of adjusting the amount of dope elements of a luminous layer very precisely, and manufacturing a light emitting device is 
lost, and curtailment of the manufacturing cost of a light emitting device and enhancement in the yield can be aimed at by using 
the semiconductor light emitting device with an easy manufacture. At this light emitting device, using the semiconductor light 
emitting device of the same structure, by replacing the photogenesis pin center,large element of a substrate with Moreover, red, 
While green and the light emitting device which emits the light of one color of blue can be obtained and the light emitting device 
of each color of red, green, and blue can be easily manufactured according to the same manufacture process When the radiant 
power output of the light emitting device of each color of red, green, and blue and adjustment of brightness can be performed 
easily, arrange many light emitting devices of each [ these ] color and perform a color display, the balance of each color can 
obtain the display which can display a good quality picture image. Furthermore, the sapphire which added at least one sort of 
transition elements, YAG or GGG which added at least one sort of transition elements, The beryl which added at least one sort of 
transition elements, the silicon carbide which added at least one sort of transition elements, Li YF4 which added the spinel and at 
least one sort of transition elements which added at least one sort of transition elements, the magnesia which added at least one 
sort of transition elements, If at least one sort chosen from the group which consists of transition element addition glass is used as 
a substrate It is enabled to form a semiconductor light emitting device by the MOCVD method etc. on a substrate, and to 
heat-treat, and since the penneabilityof a ultraviolet radi ation and the light is hi gh these materials can lessen the jo ss ^at the time 
of conversion of t he light from a ultraviolet radiat ion, moreover, the thing for which the silicon on sapphire containing at least one 
sort of elements chosen from the group which consists of Cr, Fe, Ti, V, Cu, and rare earth elements is used - this substrate top — 
GaN, AlXGal-XN (however, X<=0.4), and InyGal- the semiconductor light emitting device equipped with luminous layers, 
such as yN (however, y<=0. 1 ), ZnS, and a diamond, can be formed in the good status Moreover, a light emitting device becomes 
usable as a light emitting device for color displays by having prepared the fraction which emits light in the color of either red, 
green and blue at least by the light emitted from the semiconductor light emitting device. Moreover, the application as lamps for 
ultraviolet-radiation occurrence monitors, such as a pilot lamp for monitors of operation, also becomes possible about this light 
emitting device at the light emitting device which is emitting the ultraviolet radiation detrimental to a human body. Furthermore, it 
is possible to constitute the display for color displays by forming many photogenesis units which become the same substrate from 
the substrate fraction which emits light in the color of either red, green and blue by the light emitted from the aforementioned 
semiconductor light emitting device and this semiconductor light emitting device. Moreover, since things can do the light emitting 
device which can apply to each semiconductor device of an EL element, and Light Emitting Diode and LD, and carries out the 
outgoing radiation of the light of high brightness, the light emitting device of this invention has a high mechanical strength at a 
thin shape, and can offer a long lasting light emitting device. Moreover, the light emitting device o f this j nvention could u se.the 
EL element an d Light Emitting Diode which emit a ultraviolerradia tigru_and it was enabled to attain j ^tilization of an ultraviolet 
p hotoluminescence element to which utilization did not progress , without obtainingJhejight co nventionally, moreover a 
semiconductor light emitting device ****** — GaN, AlXGaRfN (however, X<=0.4), and InyGal - "Light Emitting Diode of a 
low cost can be offered by using Light Emitting Diode equipped with the luminous layer which can emit light in ultraviolet 
radiations, such as yN (however, y<=0.1), ZnS, and a diamond Furthermore, in the light emitting device of this invention, as a 
configuration which prepared the reflecting layer in the field of the semiconductor light emitting device of a substrate, and an 
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opposite side, it is good, and by preparing such a reflecting layer, the outgoing radiation of the light by which an outgoing 
radiation is carried out from a substrate can be carried out only from the substrate side face, and the directivity of 
outgoing-radiation light can be raised. 



[Translation done.] 
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